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CLAIMS 

What is claimed: 



1. A method for isolating a from a target plant species a 
target polynucleotide encoding a target polypeptide comprising a 
conserved region exhibiting at least 70% sequence identity to a 
conserved region of template polypeptide that is encoded by a 
template polynucleotide from a template plant species, 
comprising : 

(a) identifying an amino acid sequence of a conserved 
region in the template polypeptide; 

(b) generating an oligonucleotide comprising a sequence 
wherein the sequence or its reverse complement comprises at 
least four codons that encode/ a portion of the amino acid 
sequence of (a) , wherein 

(i) the sequence of the first and second 
positions of at least three of the codons is the same 
as the corresponding nucleotides in nucleotides in the 

Jcleotide; 
mcleotide at the third position of the 
is the nucleotide of the third position 
Bferred codon of the target plant class 
amino acid; 
the oligonucleotide with a composition 
:get polynucleotide under conditions that 
>n of the oligonucleotide to the target 
rm a duplex; and 
the duplex. 



2. The method of cl aim i 1, wherein the oligonucleotide 
does not contain a homopolymer of more than four guanine or 
cytosine residues. 
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3. The method of claim 1, wherein the oligonucleotide 
does not contain a homopoTymer of more than four residues. 

4. The method of claim 1, wherein the olj-g^rrucleotide 
/of step (b) wherein the sequence or it s^mer se complement 

further comprises at least one codon^wfierein 

(i) the sequence of the f-trst and second position of 
the codon is the same as/the corresponding nucleotides in 
the template polynucleotide; 

(ii) the sequence of the third position of the codon of 
step (I) is the same as the nucleotide of the third position 
of the second most preferred codon of the target plant 
species/for the desired amino acid; and 

(iii) the oligonucleotide is not degenerate. 



The method of claim 1, wherein the target 



polynucleotide is from a monocot plant and the template 
polynucleotide is from a dicot plant. 



6. The method of claim 4, wherein the template 
polynucleotide is from Arabidopsis . 

7 . The method of claim 5j,^--wtierein the third position 
of each codon is either a otfanosine or cytosine. 



8. The method of c laim_ 2, wherein both the template 
and target polynucleotides are from dicot plants. 



9. The method of c 1 a im., ., 8, wherein the template 
polynucleotide is from Arabidopsis. 
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10. The method of claim 9, vj^rein the third position 
of each codon is either an ade-rfosine or thymidine. 



11. The method of claim 1, wherein the template 
polynucleotide is from a monocot plant and the target 
polynucleotide is from a dicot plant. 



12. The method of claim 1, wherein both the template 
and target polynucleotides are from monocot plants. 



13. The method of claim 11 or 12, wherein the template 
polynucleotide is from corn. 



14. The method of claim 12, wherein the target 
polynucleotide is from corn. 



15. The method of claim 1, wherein 



(a) comprises 

aligning polynucleotides of plarrts^wi thin a family and 
identifying a portion of ttie-^r emplate polynucleotide that 
exhibits at least 7 0|^gequence identity to a portion of a 
polynucleotide £j?6m a plant of a genus closely related to 
the plant fj?6m which the template polynucleotide originates. 

16. The method of claim 1, wherein step (a) comprises 
identifying the primary sequence in a region of the template 
polypeptide sequence that forms a secondary structure. 



17. The method of claim 16, wherein the secondary 
structure is a helix or a beta sheet. 



18. The method of claim 1, wherein the conserved 
region is a motif or functional domain. 
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19. The method of claim 1, wherein step (a) comprises 
identifying the primary sequence in a region of the template 
polypeptide that is repeated. 

20. The method of claim 1, wherein the oligonucleotide 
comprises from 6 to 11 codons . 

21. The method of claim 1, wherein step (c) further 
includes contacting the composition comprising the target 
polynucleotide with a second oligonucleotide, wherein the 
second oligonucleotide is a degenerate oligonucleotide 
encoding a second portion of the conserved region. 

22 . A method of isolating a target polynucleotide 
encoding a conserved region in a template polypeptide 
encoded by a template polynucleotide comprising: 

(a) identifying the amino acid seg*fence of the 
conserved region in the template polypeptide; 

(b) generating an oligonucleotide comprising a 
sequence wherein the sequence or /its reverse complement 
comprises at least four codons th^t encode a portion of the 
conserved region of step (a) , wherein 

(i) the sequencer of the first and second 
positions of at least three codons is the same as the 
corresponding .nucleotides in the template 
polynucleotide ; / 

(ii) the/ nucleotide of the third position of those 
six codons/is the same nucleotide in the third position 
of the most preferred codon of the target plant species 
for the desired amino acid; 
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(iii) the oligonucleotide does not comprise 
homopolymer s of more than four nucleotides; and 

(iv) the oligonucleotide is not degenerate/ 

(c) contacting the oligonucleotide with a /composition 
comprising the target polynucleotide under conditions that 
permit hybridization of the oligonucleotide/ to the target 
polynucleotide to form a duplex; 

(d) contacting the duplex of /tep (c) with 
thermostable polymerase under conditions to elongate the 
oligonucleotide of step (b) ; and 

(e) isolating the elongation product of step (d) 



23. A method for identifying a target polynucleotide 
encoding a conserved regior/ in a template polypeptide 
encoded by a template polynucleotide comprising: 

(a) identifying the/ amino acid sequence of the 
conserved region in the template polypeptide; 

(b) generating .an oligonucleotide comprising a 
sequence wherein the/ sequence or its reverse complement 
comprises four codoryS that encode a portion of the conserved 
region of step (a) /wherein 

(i) th<e sequence of the first and second 
positions off at least three codons is the same as the 
corresponding nucleotides in the template 

polynucleotide ; 

{xl) the nucleotide of the third position of those 
six colons is the same nucleotide in the third position 
of the most preferred codon of the target plant species 
for/the desired amino acid; 

(iii) the oligonucleotide does not comprise 
6mopolymers of more than four nucleotides; and 

(iv) the oligonucleotide is not degenerate; 
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(c) contacting the oligonucleotide with a composition 
comprising the target polynucleotide under conditio/is that 
permit hybridization of the oligonucleotide to -the target 
polynucleotide to form a duplex; / 

(d) contacting the duplex of step / (c) with a 
thermostable polymerase under conditions feo elongate the 
oligonucleotide of step (b) ; and / 

(e) determining the nucleotide / sequence of the 
elongation product of step (d) . / 

24 . A method of isolating/ a target polynucleotide 
encoding a polypeptide of a conserved region in a template 
polypeptide encoded by af template polynucleotide, 
comprising: / 

(a) identifying the/ amino acid sequence of the 
conserved region in the template polypeptide; 

(b) generating a / first oligonucleotide comprising a 
sequence wherein the/ sequence or its reverse complement 
comprises four codoris that encode a first portion of the 
conserved region of/ step (a), wherein 

(i) the sequence of the first and second position 
of at least three codons is the same as the 
corresponding nucleotides in the template 

polynucleotide ; 

(j/i) the nucleotide of the third position of the 
codons of step (i) is the same as the nucleotide in the 
thir/i position of the most preferred codon of the 
target plant species for the desired amino acid; 

(iii) the oligonucleotide does not comprise 
homopolymers of more than four nucleotides; and 

(iv) the oligonucleotide is not degenerate; 
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(c) generating a second oligonucleotide wherein /Its 
sequence or its reverse complement comprises four /codons 
that encode a second portion of the conserved region of step 
(a) , wherein 

(i) the sequence of the first and/second position 
of at least three codons is the same as the 
corresponding position in the template polynucleotide; 

(ii) the nucleotide of the tmird position of those 
codons is the same as the /nucleotide of the third 
position of the most preferred codon of the target 
plant species for the desired amino acid; 

(iii) the oligonucleotide does not comprise 
homopolymers of more Jzhan four nucleotides; and 

(iv) the oligo3?iucleot ide is not degenerate; 

(d) contacting tme first and second oligonucleotides 
with a composition/ comprising the target polynucleotide 
under conditions Jznat permit hybridization of at least one 
of the oligonucleotides and the target polynucleotide to 
form a duplex,-/ 

(e) contacting the duplex of step (d) with a 
thermostable polymerase under conditions to elongate the at 
least or>e hybridized oligonucleotide; 

generating a strand complementary to the 
eloja'gation product of step (e) ; and 

(g) isolating the product of step (d) . 



25. The method of claim 24, wherein the two 

oligonucleotide sequences or their reverse complements 

encode portions of the conserved region of step (a) that are 
separated by at least 30 amino acids . 
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26 . 



The 



method 



of 
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claim 



24, 



wherein 



the 



two 



oligonucleotide sequences or their reverse complement encode 
between 6 to 11 amino acids of the conserved region of step 
(a) . 

27. The method of claim 24, wherein the product/of 
step (f) is inserted into a vector. 



28. A method for identifying a target polynucleotide 
encoding a polypeptide of a conserved region yin a template 
polypeptide encoded by a template / polynucleotide, 
comprising: / 

(a) identifying the amino acid seguence of the 
conserved region in the template polypeptide ; 

(b) generating a first oligonucleotide comprising a 
sequence wherein the sequence / or its reverse complement 
comprises four codons that eficode a first portion of the 
conserved region of step (al/, wherein 

(i) the sequence of the first and second position 
of at least three codons is the same as the 
corresponding / nucleotides in the template 
polynucleotide// 

(ii) the nucleotide of the third position of the 
codons of /Step (i) is the same as the nucleotide in the 
third pessition of the most preferred codon of the 
target/plant species for the desired amino acid; 

/{ 2.2.2.) the oligonucleotide does not comprise 
homopolymers of more than four nucleotides; and 
/ (iv) the oligonucleotide is not degenerate; 
/ (c) generating a second oligonucleotide wherein its 
sequence or its reverse complement comprises four codons 
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that encode a second portion of the conserved region of s/ep 
( a ) , wherein 

(i) the sequence of the first and second position 
of at least three codons is the same / as the 
corresponding position in the template polynucleotide; 

(ii) the nucleotide of the third position of those 
codons is the same as the nucleotide/ of the third 
position of the most preferred codoK of the target 
plant species for the desired amino a^cid; 

(iii) the oligonucleotide /does not comprise 
homopolymers of more than four nucleotides; and 

(iv) the oligonucleotide j/s not degenerate; 

(d) contacting the first and second oligonucleotides 
with a composition comprising/ the target polynucleotide 
under conditions that permit /hybridization of at least one 
of the oligonucleotides an/1 the target polynucleotide to 

0 form a duplex; 

(e) contacting the duplex of step (d) with a 
thermostable polymerase under conditions to elongate the at 
least one hybridized /oligonucleotide; 

(f) generating a strand complementary to the 
5 elongation product of step (e); and 

(g) deterrrtining the nucleotide sequence of the product 
of step (f) 



29. A method for selecting a nucleotide sequence of an 
oligonucleotide primer for a polymerase chain reaction 
comprising : 

0k) selecting a nucleotide sequence encoding a desired 
amines acid sequence from a template organism, or the 
complement thereof; 

/ 
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(b) selecting for the nucleotide of the third posil/ion 
of each codon the preferred codon for a target organism, 
provided said nucleotide is guanine or cytosine; 

(c) if the nucleotide of the third position of the 
preferred codon is adenine or thymine, then Substituting 
either a guanine or cytosine, selecting guanij/e or cytosine 
to avoid introducing a poly-guanylate or/ polycytidylate 
sequence of more than four residues; / 

wherein said desired amino acid sequence is encoded by 
one reading frame, or a portion thereof, of the nucleotide 
sequence of said primer or the complement thereof. 



30. A method for preparing/ an oligonucleotide primer 
for a polymerase chain reaction/comprising: 

(a) selecting a nucleot/de sequence encoding a desired 
amino acid sequence from/ a template organism, or the 
complement thereof; 

(b) selecting for /the nucleotide of the third position 
of each codon the preferred codon for a target organism, 
provided said nucleoside is guanine or cytosine; 

(c) if the n/ucleotide of the third position of the 
preferred codon La adenine or thymine, then substituting 
either a guanines or cytosine, selecting guanine or cytosine 
to avoid introducing a poly-guanylate or polycytidylate 
sequence of more than four residues; and 

(d) synthesizing said oligonucleotide primer, wherein 
said desired amino acid sequence is encoded by one reading 
frame, or a portion thereof, of the nucleotide sequence of 
said primer or the complement thereof. 

y 

/31. A method for cloning a nucleic acid comprising: 
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(a) selecting an upstream nucleotide sequence encoding 
a first desired amino acid sequence from ^'template organism 
and a downstream nucleotide sequep-ce encoding a second 
desired amino acid sequence; 

(b) for each of saAj± upstream and downstream 
nucleotide sequences, selecting for the nucleotide of the 
third position of e^ch codon the preferred codon for a 
target organism, /provided said nucleotide is guanine or 
cytosine; 

(c) \.Jf the nucleotide of the third position of the 
preferred/ codon is adenine or thymine, then substituting 
either/a guanine or cytosine, selecting guanine or cytosine 
to a/fold introducing a poly-guanylate or polycytidylate 
sequence of more than four residues. 



32 . 

(d) 



The method of claim 31, further comprijji-r 
synthesizing an upstream oli^^TTucleotide primer, 



or a portion thereof accord 



to^-sxeps (b) and (c) . 



The method _pr ^laim 32, further comprising: 
perforjsdThg a polymerase chain reaction using said 
upstream apa downstream primers and a template comprising a 
nucle>eracid sample obtained from said target organism. 



34. The method of claim 33, further comprisi 
(f) using the product of saicU^polymerase chain 
reaction of step (e) as a probe ts^screen a library prepared 
from nucleic acids obtain§jd-"f rom said target organism. 



35. The^inethod of claim 33, further comprising: 
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(f) inserting the prodi 
reaction of step (e) into aM/ei 




of the polymerase chain 



36. The method of any one of claims 30-35, wherein 
said template organism is a dicot and said target ^organism 
is a monocot or wherein said template organism is' a monocot 
and said target organism is a dicot. / 



37 . A method for isolating a target ^polynucleotide 
encoding a target polypeptide comprising^ a conserved region 
of a template polypeptide that is encoded by a template 
polynucleotide, comprising: / 

(a) identifying an amino acid sequence of a conserved 
region in the template polypep/tide ; 

(b) generating an /oligonucleotide comprising a 
sequence wherein the sequence or its reverse complement 
comprises at least fou/ codons that encode a portion of the 
amino acid sequence of (a) , wherein 

(i) the /sequence of the first and second 
positions o¥ at least three of the codons is the 
same as/ the corresponding nucleotides in 
nucleotides in the template polynucleotide ; 



the /Codons of (i) is the nucleotide of the third 
position of the most preferred codon of the target 
ndant species for the desired amino acid; 
/ (c) contacting the oligonucleotide with a composition 
comprising the target polynucleotide under conditions that 
pjermit hybridization of the oligonucleotide to the target 
/polynucleotide to form a duplex; and 

(d) generating a single strand polynucleotide. 



i) the nucleotide at the third position of 
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A method for isolating a from a target pVant 
target polynucleotide encoding a /arget 
comprising a conserved region exhibiting at 
seguence identity to a conserved /Region of 
template polypeptide that is encoded by / a template 
polynucleotide from a template plant species,/comprising: 

(a) identifying an amino acid seguence of a conserved 
region in the template polypeptide; / 

(b) generating an oligonucleotide comprising a 
seguence wherein the sequence or/ its reverse complement 
comprises at least four codons that encode a portion of the 
amino acid sequence of (a) , whe/ein 

(i) the sequence /of the first and second 
positions of at least/ three of the codons is the 
same as the corresponding nucleotides in 
nucleotides in the/ template polynucleotide; 

(ii) the nucleotide at the third position of 
the codons of/ (i) is the nucleotide of the third 
position of /the most preferred codon of the plant 
family of /target plant species for the desired 
amino acio; 

(c) contacting the oligonucleotide with a composition 
comprising /the target polynucleotide under conditions that 
permit h/bridization of the oligonucleotide to the target 
polynucleotide to form a duplex; and 

j/d) isolating the duplex. 

/ S 

/ 39. A method for isolating a from a target plant 

species a target polynucleotide encoding a target 

/polypeptide comprising a conserved region exhibiting at 



0 
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least 70% sequence identity to a conserved region /of 
template polypeptide that is encoded by a template 
polynucleotide from a template plant species, comprising: 

(a) identifying an amino acid sequence of a /Conserved 
region in the template polypeptide; 

(b) generating an oligonucleotide Comprising 
sequence wherein the sequence or its reverse complement 
comprises at least four codons that encode a portion of the 
amino acid sequence of (a) , wherein 

(i) the sequence of the /first and second 
positions of at least three of the codons is the 
same as the corresponding nucleotides in 
nucleotides in the template polynucleotide; 

(ii) the nucleotides at the third position of 
the codons of (i) is/ the nucleotide of the third 
position of the most preferred codon of the plant 
genera for the /target plant species for the 
desired amino a$z^ld; 

(c) contactir/g the oligonucleotide with a composition 
comprising the target polynucleotide under conditions that 
permit hybridisation of the oligonucleotide to the target 
polynucleotide! to form a duplex; and 

(d) is/olating the duplex. 



40. / A method for isolating a 

species/ a target polynucleotide 

polypeptide comprising a conserved 

leas;/ 70% sequence identity to a 



from a target plant 
encoding a target 

region exhibiting at 
conserved region of 



template polypeptide that is encoded by a template 
polynucleotide from a template plant species, comprising: 
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(a) identifying an amino acid sequence of a conserved 
region in the template polypeptide; 

(b) generating an oligonucleotide comprising 
sequence wherein the sequence or its reverse complement 
comprises at least four codons that encode /a portion of the 
amino acid sequence of (a) , wherein 

(i) the sequence of the/first and second 
positions of at least three/<6f the codons is the 
same as the cor responding nucleotides in 
nucleotides in the template polynucleotide; 

(ii) the nucleotide at the third position of 
the codons of (i/f is the nucleotide of the third 
position of ttre most preferred codon of the plant 
species of/ the target plant species for the 
desired amino acid; 

(c) contacting the oligonucleotide with a composition 
comprising the target polynucleotide under conditions that 
permit/hybridization of the oligonucleotide to the target 
polynucleotide to form a duplex; and 

(d) isolating the duplex. 



